Objective:
INTRODUCTION
Ankylosing Spondylitis (AS) and psoriatic arthritis (PsA) belong to the spondyloarthritis (SpA) class of chronic inflammatory progressive diseases characterized by pain, stiffness, fatigue, disability, and reduced health-related Quality of Life (QoL) [1, 2] AS and PsA might be associated with radiographically detectable structural changes [2 -4] . The AS [7, 8] and PsA [9, 10] , but patients may have an inadequate response or do not tolerate these agents, necessitating further treatment options. Thus, there remains an unmet need for effective thera-pies with a different mechanism of action.
The interleukin (IL)-17 is a key cytokine involved in the pathogenesis of SpA [11, 12] . Secukinumab, a fully human monoclonal antibody that directly inhibits IL-17A, has been shown to have significant efficacy in the treatment of moderate to severe psoriasis, with PsA and AS demonstrating a rapid onset of action and sustained responses with a favorable safety profile [13 -15] . Secukinumab has been approved in Germany for the treatment of active AS and PsA [16, 17] . However, data from Randomized Clinical Trials (RCTs) do not completely represent secukinumab therapy in a real-world setting; as clinical studies are highly regulated and do not necessarily represent everyday practice. Further, RCTs have a generally smaller, well-defined study population while real-world studies complement RCTs and further assess the effectiveness/safety of medications in a more realistic diverse clinical setting. Therefore, the Non-Interventional Study (NIS) AQUILA was designed to evaluate real-life data with a focus on effectiveness, safety, and tolerability of secukinumab in patients with active AS or PsA in daily practice in Germany.
METHODS
Here we report the baseline characteristics including, disease activity, comorbidities and prior medication of AS and PsA patients who are entering the NIS AQUILA as well as insights into medical care in Germany.
Study Design and Patients
AQUILA is an ongoing NIS, which will provide real-world effectiveness, safety, and the adherence rate of secukinumab from patients with active AS or active PsA in Germany at Week 52 (Fig. 1) . The AQUILA study is being carried out between February 2016 and February 2020 across 250 centers in Germany, with 2,000 patients targeted for inclusion. The study includes patients ≥18 years old with high disease activity of AS or PsA (per physician's diagnosis) who are receiving secukinumab treatment based on therapeutic need and based on locally approved prescribing information [16] . An observation period of 52 weeks is planned for each patient. Suitable patients are enrolled into the NIS nonselectively after information about study procedures and agreement by the patient. Patients were allowed to enter the study if they are receiving or are about to receive secukinumab for the therapeutic indication AS or PsA. Treatment decision was made independently of participating in this trial. Patients were recruited by rheumatologists as well as orthopedists in an outpatient setting aiming at the achievement of a representative sample of SpA patients in Germany. The ethics committee (University of Würzburg, Germany; reference number 316/ 15_awb) advice was obtained and recommendations implemented. All patients gave informed consent.
Outcomes
The primary objective of this study is to determine the adherence rate (defined as the number of patients with adherence > 80% at 52 weeks compared to the number of patients at baseline) over 52 weeks in all patients who received secukinumab as a new or continued treatment in a real-life setting. Adherence itself at the given time point is expressed as the portion of patients taking secukinumab in accordance with the label (target dose and target interval) until the given time point.
Secondary endpoints include the assessment of disease activity as measured by Physician's Global Assessment (PhGA) [18] , Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) [19] Comorbidities and extra-articular manifestations must be diagnosed by a physician. In scope are coronary heart disease, stroke, heart failure, plaque psoriasis, uveitis and dep-ression. Severity of psoriasis (mild/moderate/severe) at base-line is based on the physician's discretion/ based on clinical personnel opinion (not based on cut-offs), which represents real-world clinical practices. Questions about symptom duration and time since diagnosis were patient-reported.
Sample Size and Analysis
Sample size considerations are based on formal statistical principles; however, in NIS, they can only provide general guidance regarding the control of the alpha error and statistical power. We calculated sample size based on the incidence of the disease, expected patient recruitment within the study duration, and the relationship between the sample size and overall population. During the ongoing secukinumab clinical study program, a discontinuation rate of approximately 12% has been reported during the first year [13, 14, 25] . Based on this estimation, the AQUILA study will target a sample of 2,000 patients at potentially 250 study centers. Assuming an adherence rate of 88%, 1,800 patients will remain on therapy at the end of the 52-week study period. Using a double-sided confidence interval of 95%, this sample size will be sufficient to estimate the adherence rate with a precision of 3.0% and 1.5% for the upper and lower intervals, respectively. All the results will be compared to baseline and will be analyzed separately in AS and PsA patients with subgroup analyses for TNF-naïve and TNF-inadequate responder patients.
Descriptive statistics are used for all assessed criteria including, but not limited to, effectiveness, QoL, compliance, concomitant treatments, and comorbidities. Descriptive data are presented as absolute frequencies and percentages when 
RESULTS

General Demographic Characteristics
Of 720 consented patients, baseline characteristics of 572 patients with active AS (n = 187) and PsA (n = 385) were available and were thus included in this interim analysis (full analysis set, data cut-off 01.02.2017). Table 1 shows the key demographic characteristics of patients with AS and PsA included in the study. In general, mean age, weight, and Body Mass Index (BMI) were similar between the AS and PsA groups. In the AS population, the majority of the patients were male (64.2%), whereas in the PsA population, the majority were female (58.2%). Mean BMI (kg/m 2 , mean±SD) was above the normal weight BMI category of <25 in both groups (AS, 27.6±5.0 and PsA, 29.2±6.1) [26] . According to standard BMI categories, 65.9% of AS and 73.9% of PsA patients are overweight , and 29.7% of AS and 39.4% of PsA patients are obese (BMI ≥30). The smoker status of AS and PsA patients was comparatively similar (smoker 33.9% vs 26.5%, ex-smoker 16.7% vs. 17.1% and non-smoker 39.8% vs. 48.8%), whereby 85% of the smoking AS patients are smoking for at least 10 years or longer (91.2% of PsA patients respectively). In the current study, 22.5% of the PsA patients lacked a confirmed diagnosis for 10 years or more after symptom onset; only 43.2% had a confirmed diagnosis within 2 years. In the AS population, 24.8% of patients received a diagnosis after 10 years or more of experiencing symptoms, and only 34.5% had a confirmed diagnosis within 2 years ( Table 1) . Only a small proportion (23.8%) of AS and PsA patients were diagnosed within one year of patient-reported symptom onset.
Disease Characteristics at Baseline in Patients with AS
AS patients showed high disease activity, with a mean (SD) BASDAI of 5.5 (1.9) . CRP was elevated, with a median (IQR) of 7.6 mg/L (3.0-22.0 mg/L). About half of the patients (50.3%) had a CRP level above the normal value of 5.0 mg/L. At baseline, patients reported reduced global functioning as a surrogate for QoL, with an impaired mean ASAS-HI score (SD) of 8.4 (3.7) . Plaque psoriasis was common, occurring in 9.6% of patients with AS and history of uveitis was reported in a small proportion of patients (4.8%) ( Table 2) .
Among the reported comorbidities, depression was the most common (9.1%) in patients with AS. As shown in Table 2 , a relatively small proportion of patients with AS had severe coronary heart disease, stroke, or heart failure.
Disease Characteristics at Baseline in Patients with PsA
Patients with PsA had a high disease activity with a mean (SD) high number of tender {7.9 (8.1)} and swollen joints {4.1 (5.5)}. The median (IQR) CRP was 4.6 mg/L (2.2−11.8 mg/L) with 38.4% of patients had CRP levels above the normal value of 5.0 mg/L. Patients reported reduced QoL at baseline, as shown by a mean (SD) PsAID-12 score of 5.0 (2.2) ( Table 2) . Among the reported comorbidities, depression and coronary heart disease were the most common (15.6% and 8.3%, respectively). A total of 62.3% of PsA patients reported plaque psoriasis, and 12.5% had a severe form of psoriasis at baseline. 
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( 1 week) The assessed comorbidities were much higher in PsA patients than in the AS population: coronary heart disease (8.3 vs. 2.7%), stroke (2.1 vs. 0%), heart failure (3.1 vs. 0.5%), and depression (15.6 vs. 9.1%).
Prior Medications
All patients in the AS and PsA groups had received prior treatment with a pharmacological compound; the proportion of patients treated with NSAIDs and DMARDs varied between the two groups ( Table 3) . Previous DMARD exposure was much higher in the PsA group (72.7%) compared with the AS group (37.4%), as expected according to treatment recommendations, whereas previous use of NSAIDs was twice as high in AS patients (59.9%) compared with PsA patients (24.9%). Among the listed DMARDs, methotrexate (21.4%) and sulfasalazine (26.7%) in AS while methotrexate (56.9%) and leflunomide (28.6%) in PsA patients seem to be most common ( Table 3 ). The most frequent prior treatment among both AS and PsA patients included biologics (TNF inhibitor, 51.9%, ustekinumab, 14.5%). A total of 64.2% of AS patients and 67.5% PsA patients had previously received biologic treatments, but a majority of these patients were nonresponders (AS, 72.2%; PsA, 76.1%). Biologic-experienced AS patients had received adalimumab and etanercept most frequently (43.3% and 39.0%, respectively) among the listed biologic DMARDs, followed by golimumab, infliximab and certolizumab pegol. Biosimilars of infliximab and etanercept were in the low single digit percentage range. A similar trend was observed in biologic-experienced PsA patients; among the listed biologics, adalimumab was the most common (42.6%), followed by etanercept (31.4%), ustekinumab, golimumab, infliximab, and certolizumab pegol. Biosimilars were received by 1.3% of patients with PsA ( Table 3) . About one-third of all patients (34.8% of AS and 29.8% PsA) included in this realworld study received secukinumab as a first-line biologic agent within 15 months after its approval (data cut-off, 01.02.2017).
DISCUSSION
While secukinumab trial programs have demonstrated the clinical efficacy and tolerability of secukinumab in patients with PsA [14, 25] and AS [13] , there remains a clear need for verifying effectiveness, sustainability, and safety data in realworld settings. In the current study, we collected data that describe real-world experiences of patients with high disease activity of AS or PsA in Germany who are suitable for treatment with secukinumab [26, 27] .
The baseline characteristics (gender, weight, BMI, smoker status) of the AQUILA NIS population were comparable to AS and PsA populations of previous secukinumab trials except the [13, 14, 25] . AS and PsA patients had active disease at baseline in all parameters collected to confirm disease activity. Disease activity in the current NIS was almost as high as activity reported in randomized clinical studies, e.g. BASDAI mean of 6.1-6.8 (AQUILA 5.5) and PASI mean score of 10. [13, 14] , despite the fact that the majority (over 65%) of the patients had received prior biologic therapies immediately before the start of secukinumab therapy (RCTs 26-39%). This high disease activity also indicates that a significant proportion of patients with AS and PsA experienced an inadequate response or intolerance to prior biologic treatment.
In this real-world setting, about one-third of AS and PsA patients received secukinumab as a first-line biologic agent within 15 months after its approval, indicating high usage of IL-17A inhibitors as first-line biologic therapy (cut-off date for data analysis: 01.02.2017). Based on expert opinion in the recently updated guidelines from ASAS-European League Against Rheumatism (EULAR) [28] , the initiation of biologics is recommended in patients with axial SpA if an inadequate response or intolerance was reported to previous conventional treatment options. According to EULAR 2015 recommendations for the management of PsA, it is current practice to initiate biologic therapy with a TNF inhibitor, but first-line treatment with secukinumab can be initiated in selected patients with PsA (those with peripheral arthritis and with an inadequate response to at least one conventional synthetic DMARD, in whom TNFs are not appropriate [9] . At baseline, only a small proportion of patients with AS and PsA had been exposed to biosimilars, which might be due to the fact that many biosimilars have only recently gained market approval.
There are essential differences in the frequency of comorbidities among PsA and AS patients. Coronary heart disease, stroke, and heart failure were all more common in PsA patients, and uveitis was reported more frequently in AS patients entering the AQUILA NIS, reflecting the real-world study design of this trial. Previous studies have shown similar results, with cardiovascular disease reported as the most significant comorbidity in PsA patients [29, 30] . Likewise, uveitis, a common comorbidity associated with AS, was reported in 19.6% of all patients of the COMOSPA Study [31] . Explanation for lower uveitis rate observed in the medical history of patients of the AQUILA NIS may be the lack of specific questions related to uveitis other than in the medical history, the lack of ophthalmologist assessments and the relatively high percentage of biologic-pretreated patients that might lead to lower reported uveitis rates. Although two secukinumab studies on uveitis [32, 33] have been conducted, there seem to be a lack of clarity about the role of IL-17 inhibition in uveitis, thus fewer patients with uveitis history were included. Depression and psoriasis are known common comorbidities reported in AS [34, 35] , and depression is a known comorbidity in PsA patients [36, 37] . Psoriasis and depression were the most frequently reported comorbidities at baseline among all patients entering the AQUILA NIS.
Our results reflect the reality that many patients with PsA or AS are not diagnosed in a timely manner. The delay or failure in the diagnosis of PsA among psoriasis patients has been reported in previous studies [38, 39] . In the present study, approximately 1/4 th of AS and PsA patients lacked a confirmed diagnosis for 10 years or more after symptom onset; only 40.4% had a confirmed diagnosis within 2 years.
The main limitations of this study include patient selection criteria (patients need to be available for the whole duration of the observation period of 12 months), missing values (performed clinical assessments differ between sites), lower frequency of assessments as dictated by clinical routine (a 3 month instead of 4 week period at RCTs), and furthermore, no evaluation of ASAS/ACR response criteria (commonly used in RCTs) due to the fact that not all parameters of which ASAS/ACR consists of are assessed (NIS, clinical practice).
Besides representing the similarities and differences between data from randomized clinical trials and real-world settings, the high prevalence of depression in both entities as shown in this baseline data may argue to intensify assessment and anti-depressive treatment strategies in the concept for positive patient outcome.
CONCLUSION
The results from this non-interventional study may be useful to link the efficacy and sustainability of therapeutic effect of secukinumab on disease activity scores as well as on patient-relevant parameters as assessed in day-to-day practice. 
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